Salvini, M., Binaschi, S., and Riva, M. (1971). Brit After the two exposures no disturbances in motor function, coordination, equilibrium or behaviour patterns were observed in any of the subjects; there were some complaints about eye irritation at the peak exposure periods.
concentration of MC of 450 p.p.m. the psychophysiological functions studied were not decreased. The low percentage reduction in performance which was observed is not statistically significant. In the perception test an interaction between exposure to MC and mental fatigue was observed. (Hake, Waggoner, Robertson, and Rowe, 1960) .
From the toxicological standpoint 1,1,1-trichloroethane has been thoroughly investigated. After a 4 single vapour exposure it exerts its principal toxic action as an anaesthetic. It produces a functional depression of the central nervous system, the magnitude of which is proportional to-the degree of exposure (Stewart, Gay, Erley, Hake, and Schaffer, 1961; Torkelson, Oyen, McCollister, and Rowe, 1958; Krantz, Park, and Ling, 1959; Dornette and Jones, 1960) . Except for its anaesthetic properties at high concentrations, 1,1,1-trichloroethane does not exert any adverse effects on the body and is to be classified among the least toxic solvents (Plaa, Evans, and Hine, 1958) .
Because of its low toxicity there is little information available from clinical data on human exposure to assess the pathological and systemic effects of 1,1,1-trichloroethane. As a result, much of our present knowledge is based on the results of experiments performed on animals (Adams, Spencer, Rowe, and Irish, 1950) .
It is interesting to compare the effects produced on animals after a single exposure to 1,1,1-trichloroethane and the effects produced by repeated exposures. There is little or no likelihood that an exposure to 500 p.p.m. of 1,1,1-trichloroethane vapours in air would produce any acute physiological effects. Guinea-pigs, rabbits, and monkeys were exposed daily for 7 hours a day to such concentrations without any adverse effects being noted (Adams et al., 1950; Torkelson et al., 1958) . These findings agree with those obtained when comparable studies were conducted on humans exposed 7 hours a day for five days (Stewart et al., 1961) .
It would appear that these favourable results are explained by the fact that 1,1,1-trichloroethane is for the most part not metabolized in the body and that after either a single or repeated exposures to 500 p.p.m. of vapour in air the substance is rapidly and totally eliminated. Using breath analysis technique with electron capture gas chromatography it is easy to identify the solvent in the expired breath many days after a 7-hour exposure to 500 p.p.m. of the vapour in air. Human subjects exposed to such concentration were found at the end of the last exposure to have a concentration of around 100 p.p.m. in the expired air, which fell to below 10 p.p.m. after 24 hours (Stewart, 1968) .
As there appears to be little likelihood that an exposure to 500 p.p.m. causes any adverse effect, an exposure to the present TLV of 350 p.p.m. should guarantee a greater margin of safety.
Even though the evidence for establishing the TLV for 1,1,1-trichloroethane is precise and well documented, there is a lack of information about the transient and reversible effects related to psychophysiological efficiency produced by vapour concentrations at the present TLV of 350 p.p.m. The consideration of such criteria, which are becoming increasingly important for the establishment of TLVs, constituted the basic reason for planning and conducting this research.
Some initial investigations on the neurological effects after an 8-hour exposure to 500 p.p.m. of 1,1,1-trichloroethane vapour have been described in the literature. However, the full evaluation of psychophysiological efficiency in a worker will be more meaningful if a complete set of tests is given which represent, within certain limits, the multiple variety of psychic activities involved in the working man. These tests should incorporate such factors as manual dexterity, psychomotor functions, perception, response to stimuli, memorization, and ability to make critical judgments. sphere contaminated with 1,1, 1-trichloroethane vapour and on the other day in a 'control atmosphere' which did not contain any of the solvent. In each of the two days devoted to the experiments, two sets of tests were performed by the subjects, the first immediately after entering the room at 8.30 a.m., and the other before leaving the exposure room at 6 p.m. The duration of each set of tests was about 50 minutes.
Because learning adaptation to the test during the second day of the experiment could possibly affect the 'control' or the experimental results, a crossed scheme analysis was used. Three subjects were tested first in the 1,1,1-trichloroethane atmosphere and then, 4 days later, in the 'control' atmosphere. The other three subjects were conversely tested, first in the 'control' atmosphere and then in the 1,l,1-trichloroethane atmosphere. If we indicate with A and B the two groups of three people, the complete experimental protocol may be shown as follows: Immediate memory test (Table 2) 1,1,1-Trichloroethane lowered instantaneous memory performance by 6 %, which is not statistically significant. Equally non-significant was the interaction between 1,1,1-trichloroethane and mental strain. Learning improved the performance of each subject but, under conditions of mental fatigue, learning itself declined. The statistical individual variance for this test was insignificant. 
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Analyses of the results on variability of the regularity of response (Table 4) did not disclose any statistically interesting findings. There was no significant relationship of inhaled air to 'critical judgment'. The effects observed could not be attributable to the 1,1,1-trichloroethane exposure. These effects can hardly be explained by individual variability; the significance of these effects may be a matter for future research.
Manual ability and dexterity (Table 5) The dexterity of the left and right hands separately and of the two together was analysed. 1,1,1-trichloroethane did not interfere with any of the three tests.
Learning significantly improved test performance, particularly when using both hands simultaneously. Individual variation was very high in this test. This was understandable because some subjects were able to use the left hand effectively. The following material conclusions may be drawn from these results:
MANUAL ABILITY
(1) In humans exposed to concentrations of 450 p.p.m. of 1,1,1-trichloroethane those psychophysiological functions which we examined were not depressed to an extent which is statistically significant. In the perception test an interaction between exposure to 1,1,1-trichloroethane and mental stress was observed. This suggests that a decrease in performance may occur when persons under mental stress are exposed to 1,1,1-trichloroethane.
(2) An increase in learning was demonstrated by comparison of the performance during the first day of testing with that of the second day.
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(5) Variance between test subjects is higher in the more complex tests. Under mental stress one notices that in the perceptive test individual variation is not as pronounced and tends to level out.
It is stressed that the controlled exposure periods of 4 hours with a 1-hour lunch break followed by another 4 hours were comparable to exposures which could be expected in a typical industry. If test subjects were exposed to a gas or vapour which in a short period of time reached a relative equilibrium in the blood, the concentration in the arterial blood would remain at a steady state of equilibrium with the exposure concentration; this could very well be the case with nitrogen or ethylene. On the other hand, 1,1,1-trichloroethane vapours do not reach equilibrium (steady state) in the arterial blood of exposed subjects even after 3 or 4 hours, because this material has a relatively high coefficient of solubility in blood.
1,1,1-Trichloroethane is eliminated via the lungs for a long period of time, and exponentially for 24 hours after a given exposure [7 hours at 500 p.p.m. (Stewart, 1968) , 3 hours at 600 p.p.m. (Gazzaniga, Binaschi, Sportelli, and Riva, 1969) ], (Figure) .
It cannot be assumed that exposure to 1,1,1 -trichloroethane vapour for 8 consecutive hours is equivalent to two exposures of 4 hours' duration with a 1 to 2 hours' non-exposure period in between. The validity of comparisons of experiments performed on animals exposed for 7 or 8 consecutive hours to industrial situations where exposures may occur at intermittent intervals may likewise be questioned.
Therefore, the exposure cycle in the controlled experiment was chosen to reproduce conditions which were comparable to those of workers, and the experiment was statistically designed to bracket the area of practical significance. As previously mentioned, none of the measured changes in performance was statistically significant. In essence, this means that any worker may be exposed to either 350 p.p.m. or 450 p.p.m. of 1,1,1-trichloroethane vapour daily during two 4-hour periods without any loss in psychophysiological functions. 
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